Electrochemical monitoring of the metabolic activity of mycobacteria in culture.
Mycobacterial metabolic activity is typically measured using time-consuming manual methods based on nutrient consumption, nucleic acid synthesis or reduction of tetrazolium salts. In this study, we propose much simpler electrochemical methods for continuous monitoring of the metabolic activity of mycobacteria in culture. Chronoamperometry and chronopotentiometry were used to detect metabolic activity of both slow-growing and fast-growing mycobacteria using a potentiostat with 2D-electrochemical cell. Electrochemical measurements were able to detect statistically significant differences in the metabolic activity of approximately 10(7) mycobacteria in different growth conditions, within less than 24 h of mycobacterial culture. The metabolic activity of mycobacteria measured by the used electrochemical methods correlated well with changes in general respiratory conditions within the cells as it was evaluated by different biochemical tests. Chronoamperometry and chronopotentiometry allowed measurement of mycobacterial metabolic activity without invasive chemical reactions, at minimal bacterial load and when metabolic response of mycobacteria occurs quickly. The proposed methodology is simple, rapid and cost-effective, and it is expected that both in vitro and in vivo metabolic activity of human mycobacterial pathogens as Mycobacterium tuberculosis can be measured when the implementation of this method to analyze virulent strains is adapted.